Abstract-The aim of this paper is to find suitable architectural applications of smart structures in order to improve multifunctional spaces. Logical argumentation research method is applied to illustrate a kind of smart structure which can satisfy functional and aesthetical requirements of these spaces. According to the research method, the features of intended structure should be based on architectural requirements. Analysis of features of multifunctional spaces shows that their main requirements are based on nanoscale or real scale factors. To develop these spaces it is suggested to apply a combined-scale smart structure which is smart in real-scale and nanoscale.
I. INTRODUCTION
Multifunctional spaces are designed in order to satisfy different demands at less area. Also, in contemporary era, inner city congestion is an increased problem, and the preference of multifunctional spaces is an ideal approach in order to improve the situation. But the questions which come to mind are: what are the architectural requirements of multifunctional spaces and which kinds of smart structures can satisfy these demands? Overall, we are going to find out how we can apply smart structures in these spaces to develop their function and performance.
II. MAIN FEATURES OF SMART STRUCTURES

A. Defenition of Smart Structures
A comprehensive definition presented in the workshop of US Army Research Office in 1988, described smart structures in this way: "A system which has built-in or intrinsic sensor(s), actuator(s) and control mechanism(s) whereby it is capable of sensing a stimulus, responding to it in a predetermined manner and extent, in a short/appropriate time, and reverting to its original state as soon as the stimulus is removed" [1] . According to the classification of smart structures, presented by Rogers (1990) structures are two major kinds of these structures [2] . Development of smart structures can be traced back to aerospace' technologies for seeking incorporate sensing and actuation capabilities into space-durable membrane structures [3] . According to the mentioned definition, the smart structures are flexible and able to react. But what is focused by this paper is the scale of this reaction. Nanoscale reactions are based on smart materials and real-scale reactions are based on mechanical flexibility and mechanical equipments.
B. Architectural Capabilities of Nanoscale Smart Structures
These structures are made of multifunctional composite materials that are defined as the structural composite materials. The new composite materials can performe several functions [4] . They are designed to perform more than one other nonstructural function. A few of the multiple subsystem functions include thermal management, damping, electrical, energy generation and storage, sensing radiation shielding, and health monitoring [5] . As the material properties of nanoscale smart structures are changeable [6] they also can be used for decorative purposes (see TABLE I & II) . 
III. THE REQUIREMENTS OF MULTIFUNCTIONAL SPACES
A. Defenition of Multifunctional Spaces
The word 'multifunctional' is an adjective and its lexical meaning is: having or fulfilling several functions [10] . A multifunctional space performs at least two functions. According to Longman dictionary a multifunction space is designed to have several different uses [11] . Multifunctional space is the opposite of single-purpose space which is designated for a specific function [12] . In the literature of architecture, a space that accommodates several activities is a multifunctional space [13] . According to this definition, courtyards and kitchens are multifunctional spaces. Also, multifunctional spaces can be transition spaces [14] . But from another view, they are the spaces which are used for exhibitions, lectures, and special events [15] .This paper intended those spaces which have socio-cultural functions and are used for special occasions such as celebrations, lectures and exhibitions.
B. Architectural Changes and Requirements
As the building should be suitable, both now and in the future it requires some smartness and flexibility in order to adapt to the future changes related to users and staff, i.e. the building should be commissioned to enable future flexibility [16] . Multifunctional spaces are required to have a continual adaptation to changing functional requirements and changing technological capabilities [17] . These spaces need multifunctional building elements such as collectors which provide both shelter and heat [18] . Also these spaces are usually used by many more people (young infant to aged adult), so they should satisfy different requirements related to different ages. According to these statements, the architectural requirements of multifunctional spaces can be classyfied as below (see TABLE V). 
IV. CONCLUSION
The logical argumentation of requirements of multifunctional spaces and capabilities of smart structures illustrates a corresponding relation between them (see Table  VI ). When a celebration is going to be held in the multifunctional space the color of the building can be changed by nanoscale smart structures which have smart materials (see Fig. 2 ). Also, when an exhibition needs to be held in a high roof space the height of space can be increased by real-scale smart structures (see Fig. 1 ). On the other hand, this kind of structures can be used for socio-cultural purposes in order to provide optional choices for the shape and form of the building. The above table illustrates that some requirements of multifunctional spaces are satisfied by nanoscale smart structures and the others are satisfied by real-scale smart structures. As a result, the combined-scale smart structures (see Fig. 3 ) are suitable for multifunctional spaces and they can satisfy all of their architectural requirements.
Our investigation shows that smart structures can improve multifunctional spaces and make them smart which result in optimization of architectural design. As the architectural requirements of multifunctional spaces are based on two scales, nanoscale and real-scale, their structures should be smart both in nanoscale and real scale; it means that they need combined-scale smart structures Fig. 1 . In response to environmental factors, the form and orientation of a real-scale smart structure can be changed. This kind of structure is changeable just in real scale. Fig. 2 . A nanoscale smart structure is made of smart materials that are changable in nanoscale. This kind of structure is able to be changed just in nanoscale. Fig. 3 . The combined-scale smart structure can be changed simeltenously in nanoscale and real-scale. If the form and color of a structure of a space are required to be changed, the structure should be changeable both in real-scale and nonoscale.
